Upon cellular cloning, several CD4+ T-helper subclones were obtained. One of these subclones was found to be virulently arthritogenic. This particular subclone was found to proliferate not only in the presence of mycobacterial antigens, but also in the presence of semi-purified preparations of cartilage proteoglycans, e These findings led to the concept of molecular mimicry between a mycobacterial antigen and a cartilage-associated self-antigen as the critical pathogenic mechanism explaining mycobacteria-induced arthritis.
KEY WORDS
heat shock proteins; arthritis n adjuvant arthritis (AA), disease is induced by substances that have no obvious antigenic relationships with joint tissues. Originally this experimental model was discovered by Pearson when he observed the development of arthritis in rats after experimental immunizations using complete Freund's adjuvant containing heat-killed mycobacteria. Proof of the role of T cells was obtained by Holoshitz et al. when they were able to select an arthritogenic T-cell line from cells obtained from mycobacteria-immunized Lewis rats.
Upon cellular cloning, several CD4+ T-helper subclones were obtained. One of these subclones was found to be virulently arthritogenic. This particular subclone was found to proliferate not only in the presence of mycobacterial antigens, but also in the presence of semi-purified preparations of cartilage proteoglycans, e These findings led to the concept of molecular mimicry between a mycobacterial antigen and a cartilage-associated self-antigen as the critical pathogenic mechanism explaining mycobacteria-induced arthritis.
Later the mycobacterial antigen was defined as the mycobacterial heat shock protein (hsp) 60 , and the epitope of the arthritogenic T cell turned out to be nonconserved with a limited sequence homology with a rat proteoglycan link-protein sequence. Although supportive evidence for the relevance of this homology was obtained, for instance in human T-cell responses, it is uncertain whether this linkprotein sequence is the target structure in AA.
Recently, the unique relationship of the 180-188 sequence with the arthritic process was further substantiated by tolerating rats Heat shock proteins are well expressed in the thymic medulla, at the sites where positive thymic selection occurs. This will lead to selection of a repertoire of T cells that have a receptor that allows low-affinity (antagonistic) interactions with selfhsp when it becomes overexpressed at sites of inflammation. High-affinity receptors were negatively selected and therefore deleted. During infection with an hsp expressing microorganism (any bacterium, parasite, etc.), the same repertoire will be expanded by recognition of the microbial hsp homolog. As the homolog will be antigenically close to the self-hsp, but not identical to it, this recognition will include high-affinity interactions.
By their nature, these high-affinity interactions may lead to an aggressive (Thl) anti-infectious response. At the same time, this repertoire is numerically expanded. On re-encounter of these T cells with self-hsp as expressed in the inflammatory site, the interaction will again be of low affinity and lead to antagonistic T-cell regulation. In other words, exposure of the immune system to microbial hsps is expanding a repertoire of potentially antiinflammatory T cells. The same repertoire expansion can be effectuated by directed stimulation the immune system with hsps or peptides thereof. Given the existing evidence that responses to hsps comply with peripheral tolerance mechanisms of immune deviation, it is likely that bystander suppressive mechanisms (secretion of IL4, TGF- [3) are operational in hsp-induced anti-inflammatory mechanisms.
On the other hand, it may be that under normal conditions low-level expression of self-hsp epitopes by nonprofessional Effective treatment leading to reduced hsp expression in the tissues will lead to a gradual loss of therapeutic impact as a useful built-in feedback mechanism, or, in other words no therapeutic overshoot.
In the exploration of mechanisms of peripheral tolerance, it has become evident that, besides control through specific elimination of cells, interactive regulatory effects of antigens do play a role.
Work on antagonistic peptides, anergic T cells, and cells displaying a regulatory cytokine profile has provided an experimental basis for such effects.
Heat shock proteins can be the example of how such interactive regulatory effects can be targeted to sites of cellular stress. Immunological recognition of hsps, as seen in association with virtually every inflammatory condition, including allograft rejection and autoimmune diseases, can be central to peripheral tolerance mechanisms meant to control inflammation beyond tissue-specific antigenic manipulation, zz
